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Abstract 
Objective: To compare intra- and post-operative consequences associated with Z-frenuloplasty and laser 
therapy for both upper labial and lingual frenulectomies. Material and Methods: Clinical data of 120 
consecutive patients with a mean age of 11 years and 2 months (age range from 9 years and 1 month to 14 
years and 3 months) with hypertrophic labial and lingual frenula were assembled. Of the 70 labial frenula, 
35 were removed through Z-frenuloplasty (Group 1) and 35 with laser (Group 2); of 50 lingual frenula, 
instead, 25 were extracted through Z-frenuloplasty (Group 1A) and 25 with laser (Group 2A). The cutting 
device was Laser Diode Handy 10 in continuous mode. Finally, the time of the surgery, pain and swelling 
were measured 24-48 hours after the removal. VAS scale was used. Results: The time of the surgery, VAS 
score after the removal and the swelling were lesser in Group 2 and 2A. Conclusion: Both Z-frenuloplasty 
and Laser therapy are valid instruments to remove frenula. Moreover, laser offers more advantages like less 
use of anesthesia, no bleeding in the operating phase, no need for suturing, a faster tissue healing and minor 
limitations in speech and nutrition. 
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Introduction 
Frenulectomy may be required for abnormal hypertrophic frenula. Several surgical techniques have 
been proposed [1-3], like simple clipping with blades in newborns (also known as frenotomy), Z-frenuloplasty, 
cryosurgery, electrocauterisation and lasers (Light Amplification by Stimulated Emission of Radiation). 
Specifically, as regards lasers, according to some authors [4,5], throughout a penetrating beam of 
light, these appliances deliver a quantity of energy at InfraRed and UltraViolet electromagnetic spectra ranges 
that can be used in most oral surgeries as an alternative to conventional scalpel-based techniques. Usually, 
after a surgery, sutures are no needed, there is a rapid tissue healing and there is no bleeding in the operating 
phase. 
Regarding, instead, the traditional surgical methods, Z-frenuloplasty is based on the incisions that are 
made to turn up flaps, which are later repositioned in a ‘Z-plasty’ flap closure [6]. In the case of maxillary 
diastema, for example, the premaxilla scar tissue is excised, and the site is left to granulate and heal; usually, 
sutures are removed a week later. Unlike the laser protocol, habitually, after surgery, since there is bleeding 
during the operating phase, sutures are needed. 
The maxillary labial frenulum is a small, somewhat triangular fold of nonmuscular fibrous connective 
tissue extending from the midline maxillary gingiva into the vestibule and central upper lip that originates as a 
posteruptive remnant of embryonic tectolabial bands [6-9]. 
It can affect facial esthetics and oral function by retracting the gingival margin, creating a median 
diastema, and limiting lip movement. It can also result in periodontal and speech problems [6]. Regarding 
lingual frenula, it can be defined as a fibrous attachment under the tongue, which stabilizes its movement [10]; 
so, its incorrect position can have some implications for the stomatognathic system causing, for example, 
difficulties in speech, sucking/swallowing, feeding problems in infants (particularly in newborns) and young 
children, articulation problems [10-13]. 
The aim of this study was to compare intra- and post-operative consequences associated with Z-
frenuloplasty and Laser therapy for both upper labial and lingual frenulectomies. Moreover, pain and swelling 
were investigated 24 and 48 hours after surgery. 
 
Material and Methods 
Study Design and Sample 
This study was conducted at Complex Operative Unit of Stomatological Surgery in Developmental 
Age of University of Campania Luigi Vanvitelli, Naples, Italy. The sample group was composed of 120 
consecutive patients with a mean age of 11 years and 2 months (age range from 9 years and 1 month to 14 
years and 3 months) with hypertrophic labial and lingual frenula. All of them came to the Hospital as a first 
visit. 
 
Clinical Procedures 
Of the 70 upper labial frenula, 35 were removed through Z-frenuloplasty (Group 1) and 35 with Laser 
Diode (Group 2); of 50 lingual frenula, instead, 25 were extracted through Z-frenuloplasty (Group 1A) and 25 
with Laser Diode (Group 2A). 
The cutting device utilized was the Laser Handy 10 with wavelength = 810-980 nm; fibre = 320-400 
µm; power = 1.8-3 W, and energy dose = 272 joules, in continuous mode. The surgery's time, the pain (using a 
VAS scale) and swelling 24 and 48 hours after surgery were evaluated. No cases of patients with hypertrophic 
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labial lower frenula were found. The exclusion criteria were patients with epilepsy, benign tumors with 
malignant tendency, general health problems and patients treated with substances sensible to light. 
The same surgeon with a long-time training and experience carried out all frenulectomies using local 
anaesthesia (2% lidocaine with 1:100.000 epinephrine) in patients treated with Z-frenuloplasty and topical 
anaesthesia in patients treated with Laser therapy. 
After frenulectomies, post-operative instructions were given. Patients were asked to provide a soft diet 
for a week, take analgesics if needed and maintain good oral hygiene. No antibiotics were prescribed. 
 
Results 
In the four groups, the time of the surgery, pain and swelling 24 and 48 hours after the removal were 
evaluated. As regards the meantime of surgery, in groups (1 and 1A), it was 15 minutes, while in groups (2 and 
2A) was 7 minutes. Concerning, instead, the post-operative time, pain and swelling were greater in groups (1 
and 1A). 
As regards the pain, the patients were asked to mark on the scale from 1 to 10 centimeters the exact 
point as they perceived the pain in order to attribute a value to the subjective disturbance. Twenty-four hours 
after surgery, the mean of subjective pain showed by patients in groups (1 and 1A) was 5, while in groups (2 
and 2A) was 2. Fourty-eight hours after surgery, the mean of subjective pain in groups (1 and 1A) was 2, while 
in groups (2 and 2A) was 0. 
Regarding the swelling, all patients were visited 24 and 48 hours after surgery to check the entity of 
the swelling; in Group 1, it was present 24 hours after surgery, decreasing 48 hours after; in Group 1A, no 
signs of swelling were observed. In both Groups 2 and 2A no signs of swelling were observed. 
 
Discussion 
The labial frenulum is a small fold of tissue that supports or checks the motion of the part to which it 
is attached, in particular a fold of skin beneath the tongue, or between the lip and the gum. It is made of 
connective tissue and elastic and collagen fibers; muscular fibers originating from the orbicularis and fat tissue 
can be also present [12-15]. 
An abnormal frenulum on thin gingival biotype can induce, through ischemic phenomena resulting 
from traction, a buccal recession of the gingival margin. It can also interfere with adequate oral hygiene 
causing marginal gingivitis in the surrounding areas [14,15]. 
The lingual frenula, instead, is a small fold of mucous membrane extending from the floor of the 
mouth to the midline of the underside of the tongue. Its abnormal length can cause difficulties in sucking, 
swallowing and speech. The oral dysfunction induced by a short lingual frenulum can lead to oral-facial 
dysmorphosis, which also decreases the size of upper airway support. A short lingual frenulum left untreated at 
birth can be associated with OSAS at a later age [13-17]. 
Normally at birth, the tongue is placed high in the palate, and its continuous activity related to 
sucking, swallowing and masticating induces stimulation of the intermaxillary synchondrosis [3,13], which is 
active until 13–15 years of age, leading to normal oral-facial growth. Normal nasal breathing is associated with 
this tongue position. 
The literature agrees with the concept that in older children, speech difficulties have been associated 
to an untreated short frenulum [18,19]; moreover, it was also shown that mouth breathing with modification 
of the position of the tongue and secondary orthodontic impacts, caused an anterior and posterior crossbite, an 
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unbalanced growth of the mandible and irregular growth of the maxilla [20,21]. So, it was very important to 
treat all patients that came to the hospital after our diagnosis of hypertrophic labial and lingual frenula to 
correct or prevent this kind of problem. 
In these patients, the perception of pain (VAS score at 2 and 0, 24 and 48 hours after the removal), 
following frenulectomy was lesser when Laser Diode surgery was utilized, compared with Z-frenuloplasty 
technique. These results derive from beam delivery system possessed by diode Lasers that employ an optical 
flexible fiber handpiece, a semiconductor associated with aluminium and gallium highly absorbed by 
haemoglobin but poorly absorbed by water [14-17]. 
Therefore, in addition to these advantages, Laser devices provide bloodless surgical field, absence of 
sutures, minimal swelling and post-surgical pain; specifically, as regards the lingual frenulum, the literature 
reports that the manipulation and suturing of the lingual ventral surface after scalpel frenulectomy may 
occasionally cause obstruction of Warton’s duct, damage to lingual nerve branches or sublingual blood vessels, 
and numbness of the tongue tip [22,23]. 
The risk of local infection is also reduced due to Laser capability of sterilization of the surgical site, 
which avoids the use of antibiotic therapy [16,17]. Laser therapy is usually used both in adulthood and in 
childhood resulting in very useful in any surgical procedures. 
According to the literature, Z-Frenuloplasty technique showed a statistically significant improvement 
of frenulum length and tongue protrusion compared to the other methods [24-26]. Furthermore, it was also 
found that 91% of the patients who underwent the Z-frenuloplasty showed an improvement in speech [24]. In 
the current study, though this technique, the flap's repositioning is carried out with less soft tissue tension and 
minimal scarring. 
Compared with surgery with scalpels, Laser procedures are superior regarding post-operative pain 
and discomfort and functional complications, according to the patients' perceptions. All the patients were seen 
a week later for a check and nobody reported any complications (pain, intra/extra oral swelling, infection, bad 
taste, and redness). 
 
Conclusion 
Early diagnosis and treatment of hypertrophic labial and lingual frenula are necessary for the adequate 
functional oral development of young patients. Specifically, as regards the lingual frenula, its timely treatment 
avoids sucking and swallowing difficulties, the establishment of malocclusions and bad oral habits since the 
incorrect position of the tongue with early in life. Both Z-frenuloplasty and Laser Diode therapy are valid 
instruments to remove frenula. Moreover, Lasers provide a more efficient and comfortable treatment and offers 
more advantages compared to traditional scalpel/blade methods: less use of anesthesia, no bleeding in the 
operating phase, no need for suturing at the end of the operation, rapid tissue healing and no limitation in 
speech and nutrition. For this reason, the Laser is a quick, practical and painless operation. 
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